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Abstract 
This study aims to analyze the relationship between science texts characteristics, namely the affirmative or interrogative title, and 
pupil’s questions, measuring reading time through SUPERLAB software. Ninety eight 7th grade pupils from a Portuguese lower 
secondary school participated in the research. Each participant read on the computer screen 4 texts about the planets of the solar 
system. After reading the second and the fourth text, participants were asked to formulate at least two questions about what they 
would like to know more about its topics. The results showed that there were no statistically significant differences between the 
experimental conditions and the questions about these texts. However, texts reading time was positively statistically significantly 
related with the complexity of the questions. 
© 2014 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the Academic World Education and Research Center.  
Keywords: Science texts; Pupils questioning; Reading time; Superlab 
1. Introduction 
Text comprehension constitute a challenge, or even an impediment, in the learning of sciences, a situation that 
justifies the interest on the analysis of the variables that can influence that comprehension, namely the previous 
knowledge or the text characteristics (Brincones & Otero, 1992; Otero, 2009; Ozuru, Dempsey & McNamara, 
2009). Therefore, there have been analyzed, for instance, the expositive or narrative character of the texts, its 
abstract or concrete nature, the extension of the paragraphs that incorporate them and the inclusion of questions (cf. 
 
 
* Piedade Vaz-Rebelo.Tel.: +351963065284; fax: +351-239793069 
E-mail address: pvaz@mat.uc.pt 
 Published by Elsev er Ltd. Thi  is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-n -nd/3.0/).
Peer-review under responsibility of the Academic World Education and Research Center.
621 P. Vaz-Rebelo et al.  /  Procedia - Social and Behavioral Sciences  159 ( 2014 )  620 – 624 
for instance, Costa, Caldeira, Gallástegui, & Otero, 2000; Ishiwa, 2012; Morgado, Vaz-Rebelo, Otero,  Fernandes, 
Caldeira, 2011). It has been verified that different inferences can be drawn in texts with different titles, and this can 
constitute a crucial element to the produced inferences and the mental representation about it (Ahmadi, 2011; De La 
Haye, Brouillet & Syssau, 1997). It must be stressed that even though the identification of causal relationships are 
an essential element to science comprehension, it has been also verified that the formulation of these type of 
inferences about expositive texts is not frequent (Calvo & Castillo, 1996; Ishiwa, Sanjosé & Otero, 2012; McKoon 
& Ratcliff, 1992; Noordman, Vonk & Kempff, 1992). There is a positive relationship between time reading and text 
comprehension (Schwarz & Flammer, 1981). The present study had the aim of analyzing formulated questions about 
science texts with different titles. There were considered one title that consisted in an affirmation and two other titles 
formulated in the interrogative form, in one case, a question of causal antecedence, and, in the other case, a question 
of causal consequence. At the same time, reading times were measured through Superlab software. Under the 
assumption of the dynamic character of the process of text comprehension, we hypothesized the existence of a 
relationship between the type of text title and the inferences about the text and a positive relationship between 
reading time and the complexity of those questions.  
 2. Methodology 
2.1 Sample 
Ninety eight 7th grade pupils from a Portuguese lower secondary school participated in the research. Half of the 
pupils were male and half were female. The medium age was 12 years old. More specifically, 53.1% of the pupils 
were 12 years old, 44.9% were 13 years old and 2% were 14 years old.   
2.2 Materials 
The experience was produced in Superlab software that records reading times, and the results were then 
transferred and collected in SPSS to be statistically analysed. Four homogeneous texts and key phrases about the 
Solar System planets were elaborated. They had an equivalent structure and content in order to control the content 
effect of the text on the research variables. It must be referred that the pupils had already contact with this content in 
their curricular plan. Experimental conditions differed on the text titles: In condition 1, the text title began with a 
statement; in condition 2, the text title began with a question of causal antecedence; in condition 3, the text title 
began with a question of causal consequence. All texts had a key phrase relating to the explanation of the causal 
antecedence and causal consequence contained in the experimental conditions 2 and 3. This key phrase was placed 
on a separate page following the whole text in order to better control its reading times. For the second and forth text, 
participants were asked to formulate at least two questions about what they would like to know more about the topic.  
2.3 Procedure 
After a brief explanation about the software functioning, each participant read on the computer screen 4 texts and 
key phrases about the planets of the Solar System. After reading the second and the fourth texts and their 
correspondent key phrases, they were asked to formulate at least two questions about what they would like to know 
more about the topic of each text. It must be stressed that the participants did not have the texts ahead of them in the 
page in which they formulated the questions and the software did not allow them to return to the previous page. 
After the pupils had finished reading the information contained in the page or formulated questions, they had to 
press the left mouse button to go through the following page, so that the reading times could be controlled with more 
precision. Also, several instructions were inserted between the texts to reinforce the pupils. 
2.4 Hypothesis 
The following hypothesis were formulated: 
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Text titles may influence the elaboration and complexity of the questions formulated. Texts that begin with a 
causal antecedence or consequence questions would influence participants to formulate more complex questions. 
There may be a positive correlation between the complexity of the formulated questions and reading times 
(participants would spend more time reading the texts so that they could formulate more complex questions). The 
second and third experimental condition, whose titles consist of questions, there would be more time spent reading 
the key phrases, since the participants would be looking for the answer to the questions in these key phrases. 
2.5 Taxonomy based on Wordnet 
Pupils’ questions were analysed through a taxonomy based on Wordnet. The classification based on lexical 
definitions given by Wordnet database has the aim to verify the complexity and the elaboration level of the 
questions, considering also the distinction between the type of dictionary knowledge and the type of encyclopedic 
knowledge. Codes 1 to 6 classify questions of dictionary knowledge, namely 1 – Questions about what a thing is, 2 
– Questions about the parts and attributes of the planet, 3 – Questions about the parts and attributes of the planet 
rings, 4 – Questions about the functions of an object, 5 – Questions about origins or the human discovery of the 
planet or its parts, 6 – Questions about other things. Codes 7 and 8, in turn, classify questions that aim to obtain 
encyclopedic knowledge, which focus in associated knowledge of the object, like relations of similarity, 
differentiation or causality that the object has with other entities. Code 7 includes questions of encyclopedic 
knowledge that aim to know more about the extrinsic qualities of the object but do not relate information on a 
deeper level and code 8 questions of encyclopedic knowledge but in which information is connected on a deeper 
level, like when there is the proposal of relations of causality or similarity.  
A category 0 – Out of context or unintelligible was also considered. 
3. Results 
357 questions were formulated (the average participant formulated 2 questions to the second text and other 2 
questions to the fourth text). Most answers had a basic elaboration level. Each pupil took, in average, about 10 
minutes to conclude the exercise. 
3.1. Classification of the pupils’ questions by the Wordnet Taxonomy  
There were classified 49 questions as being in Category 0 “out of context or unintelligible”, making up 13.7% of 
the total, while within Category 1 “what a thing is” there were classified only 2 questions (What is a gaseous 
atmosphere? What is metallic hydrogen?), both of them formulated by the same subject. The fact that these type of 
questions were not produced by more subjects suggests that the pupils were familiar with the basic concepts 
contained in the texts and had no doubt about their meaning. Most questions were codified within Category 2 “parts 
and attributes of the planet”, since they aim to know more about the parts and attributes of the planet which is the 
focus of the text (ex: How many moons has the planet Neptune?). There were in fact 108 questions in this category, 
making up 30.2% of the total. The questions classified within Category 3 “parts and attributes of the planet rings” 
are very similar to those of the previous category, with the difference that these questions aim to know more about 
the parts and attributes of the planet rings. There were 34 questions codified as being in this category, making up 
9.5% of the total. Hence, we can verify that even though the titles and the key phrases of the texts focus on the 
planet rings, the pupils formulated the triple of questions about the planet characteristics than about the 
characteristics of their rings. In Category 4 “functions”, only one question was formulated about the functions of the 
object focused in the text (The planet rings are intended for what?). The absence of questions about functions 
matches the empirical results found in literature, that show that these type of questions are formulated mainly when 
the targeted object is an artifact. In fact, the pupils were apparently aware that the texts focus on natural objects not 
created by men to give a response to human needs and, consequently, do not possess a “function”. We opted to join 
in Category 5 “origins or the human discovery of the planet or its parts” questions that focus on the origin (ex: What 
gave rise to the planet?) or on the discovery of the planet or its attributes (ex: Who discovered Saturn?), since the 
discovery of the planet allowed the planet to be known to humans, i. e. we can consider metaphorically that on that 
historical moment the planet “was born” to men. There were 36 questions codified as being in this category, which 
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constitute 10% of the total. Within Category 6 “other things” we included other questions that, for instance, focus on 
the origin of the planet name (ex: What is the origin of the name Saturn?) or other aspects hardly included within 
other categories (ex: Was Saturn the most important planet of the Solar System?). There were 16 questions classified 
in this category, making up 4.4% of the total. The Category 7 “encyclopedic questions of lower level” includes the 
basic questions about the relationship between men and the planet, like if humans have already visited or can visit 
the planet in the future or why men never visited it (ex: Why nobody ever dared to go to Uranus?) and also 
questions regarding the existence of life in the planet (ex: Has life ever been detected in this planet?). We verified 
too an extensive number of questions beginning with “why” that aim to know why the planet or its parts “are” in a 
certain manner (ex: Why does Saturn have so many rings?), i.e., the pupils only wanted to know why the things that 
are being presented are the way they are. There were 84 questions classified within this category, making up 23.5% 
of the total. In Category 8 “encyclopedic questions of higher level” there were considered all the encyclopedic 
questions that relate information on a deeper level, like those that propose causality relations (ex: The fact that the 
planet has in its constitution helium and hydrogen turn it into a Jovian planet?) or establish similarity relations (ex: 
The nebula composition or natural satellite which may had formed Saturn’s rings has the same composition as the 
ring it formed?). The most complex questions included in this category are those that formulate hypothesis but there 
were only 2 questions of these type (If Jupiter stopped rotating, it would be attracted to other planets or to the Sun?; 
If Jupiter stopped rotating, the mass of other planets would have influence in the planet, even if the solar mass was 
higher and had a bigger gravitational force?). There were 27 questions classified within this category, making up 
7.5% of the total. That is to say, even though a considerable number of pupils had effectively formulated questions 
of associated knowledge, only a minority associated knowledge in a complex way.  
3.2 Relationship between questions and experimental conditions 
The results showed that there were no statistically significant differences between the experimental conditions 
and the questions by the pupils about these texts, which not confirmed our hypothesis. 
3.3 Relationship between reading time and experimental conditions 
Texts reading time was higher in the causal consequence condition than in the other conditions. This suggests 
that the causal consequent question formulated in the title required more attention by the pupils. 
Reading times of the key phrases were higher also in the causal consequence condition for all the texts except the 
last, which can mean that the pupils tended to look for an answer to the question in the key phrase in the title or to 
relate the information in the key phrase with the title information, hence spending more time. This confirmed our 
hypothesis. 
3.4 Relationship between reading time and questions complexity 
It was also found that reading time was positively statistically significantly related with the complexity of the 
questions as measured by the taxonomy based on Wordnet that we used, but this is valid only for the questions 
formulated to the second text. Pupils who took longer to read this text had an higher classification on the first (.303; 
p<.01) and second (.301; p<.01) questions that they elaborated about the text. We also found a significant relation 
between the key phrase reading time of the second text and the classification level of the second question about the 
second text (.290; p<.01). These results suggest that higher levels of text comprehension require a greater amount of 
reading time. 
4. Conclusions 
Although the results did not confirm hypothesis regarding the relationship between the experimental conditions 
and the questions by the pupils about these texts, the results aware us to the importance of the reading time as a 
factor to be considered in text comprehension. Participants did not have access to the text in the moment they 
formulated the questions and they had to keep on the memorized information. Other factors that were not controlled 
like memory capacity may have influenced the formulation of the questions. In the future, it would be useful to use 
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software that would allow the measuring of the reading time through the measure of ocular movements, since 
Superlab is limited to measure the spent time by the participants in a page till they press the mouse to go to the 
following page. 
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